Otitic hydrocephalus is a rare intracranial complication of otitis media. It is characterized by elevated cerebrospinal fl uid (CSF) pressure with normal CSF biochemistry and without any focal neurologic abnormality other than those related to the increased intracranial pressure. The pathophysiology of this rare condition is unknown. The incidence of intracranial complications was reduced dramatically with the introduction of newer antibiotics, but complicated cases still occur. Serious consequences can ensue if complications are not identifi ed and treated properly. The author reviews the literature on otitic hydrocephalus and describes 2 new cases. OTITIC HYDROCEPHALUS: A REPORT OF 2 CASES Volume 89, Number 7 www.entjournal.com ■ E35
Introduction
Otitic hydrocephalus manifests as signs and symptoms indicative of increased intracranial pressure. This condition can arise as a complication of acute otitis media, chronic otitis media, or otologic surgery. 1 In affected patients, the results of cerebrospinal fl uid (CSF) biochemistry studies on lumbar puncture are normal.
In 1931, Symonds reported the cases of 3 children who had increased intracranial pressure associated with acute otitis media but no clinical or serologic evidence of meningeal infl ammation. 2 He introduced the term otitic hydrocephalus at that time, but it was later demonstrated by direct sinography that the actual cause of the increased pressure was thrombosis of the transverse sinus. 3 The term otitic hydrocephalus, therefore, is something of a misnomer because it can occur in the absence of otitis and because patients do not have the dilated ventricles indicative of true hydrocephalus. 1 In the late 1800s, Taylor was probably the fi rst European physician to describe patients with elevated intracranial pressure and normal CSF in the absence of a tumor. 4 Quincke in 1897 described several cases of elevated intracranial pressure and clear CSF, and he coined the term serous meningitis. 5 In 1904, Nonne used the term pseudotumor cerebri to describe a group of clinical conditions that simulated a brain tumor in patients who were later found not to have any tumor. 6 In 1955, Foley introduced the term benign intracranial hypertension. 7 In this article, the author describes 2 new cases of otitic hydrocephalus, and he reviews the literature on this entity.
Case reports Patient 1.
A 10-year-old boy was referred for evaluation of a 3-year history of left ear discharge and progressively worsening headaches and a 15-day history of a lowgrade fever and diplopia. He had undergone 5 days of treatment at another clinic prior to referral.
On examination, the patient demonstrated left lateral rectus palsy. A funduscopic examination identifi ed papilledema. Inspection of the left ear revealed the presence of a thick, purulent, foul-smelling discharge, as well as edema and tenderness over the mastoid area. Otoscopy detected a marginal perforation in the posterosuperior quadrant of the tympanic membrane with granulation tissue and a cholesteatoma. Findings on examination of the right ear, nose, sinuses, throat, and neck were normal.
Computed tomography (CT) demonstrated destruction of the ossicles and sinus plate. With contrast enhancement, CT of the temporal bone and brain showed an empty triangle (delta sign) in the area of the left lateral sinus (fi gure 1, A). Magnetic resonance imaging (MRI) detected a thrombus in the left lateral sinus (fi gure 1, B), and an MRI with gadolinium contrast showed enhancement in that area (fi gure 1, C). Magnetic resonance venography (MRV) demonstrated an obstruction in blood fl ow on the left. The CSF pressure was 300 mm H 2 O, and fi ndings on CSF microscopy were normal. An ear swab culture grew Pseudomonas and Proteus organisms.
The patient was diagnosed with lateral sinus thrombosis and otitic hydrocephalus secondary to an atticoantral type of ear disease, and he was started on intravenous antibiotics, steroids, and mannitol. A mastoid exploration was performed with general anesthesia. Intraoperatively, the mastoid and middle ear cavity were found to be fi lled with a cholesteatoma and granulation tissue, which were removed. The sinus plate was eroded, and the sinus was covered with perisinus abscess. Findings on needle aspiration suggested the presence of a thrombus in the lateral sinus. The sinus wall was opened, and the thrombus was removed. No bleeding from the incised ends of the sinus was seen. A radical mastoidectomy with a wide meatoplasty was performed.
The patient gradually recovered over the next 2 weeks. At the 1-month postoperative follow-up, his lateral rectus palsy had resolved, and his visual acuity and funduscopic fi ndings were normal. Patient 2. A 12-year-old girl was brought in with a 6-year history of left ear discharge and a 3-week history of headache, fever, and imbalance. On examination, she was febrile and her cerebellar signs were positive. Her left ear canal was fi lled with a thick, foul-smelling discharge. The deeper part of the canal was fi lled with granulation tissue. A funduscopic examination detected papilledema.
On CT, a cerebellar abscess was seen on the left side (fi gure 2, A). The CSF pressure was 320 mm H 2 O, and the fl uid itself was normal. An ear swab culture was negative.
With a diagnosis of otitic hydrocephalus and cerebellar abscess secondary to an atticoantral type of ear disease, the patient was started on intravenous antibiotics, steroids, and mannitol. The cerebellar abscess was drained via a retrosigmoid craniectomy. To fi nd and remove the source of infection from the ear, a left mastoid exploration was performed with general anesthesia. The mastoid and middle ear were fi lled with a cholesteatoma and granulation tissue, which were removed. The sinus plate was drilled to expose the lateral sinus, and its patency was confi rmed by needle aspiration. A radical mastoidectomy with a wide meatoplasty was performed.
Following surgery, the patient did not experience any improvement, and her CSF pressure did not return to normal with medical management. Three weeks postoperatively, a ventriculoperitoneal shunt was placed (fi gure 2, B). Following shunt insertion, the CSF pressure did return to normal. At 3 months of follow-up, the patient 
Discussion
Otitic hydrocephalus is a rare complication of ear disease. 8 In a series of 100 cases of intracranial complications secondary to infectious ear disease, Gower and McGuirt found that only 5 patients had otitic hydrocephalus. 9 Kangsanarak et al reported that 7 of 87 patients (8%) with otogenic intracranial complications in their series had otitic hydrocephalus. 10 In a 15-year study of intracranial complications of otitis media, de Oliveira Penido et al did not fi nd any case of otitic hydrocephalus. 11 Etiology. The pathogenesis of otitic hydrocephalus is not well understood. 12 Symonds believed that it develops as a result of an infection of the lateral sinus followed by extension of thrombophlebitis into the confl uence of the sinuses to involve the superior sagittal sinus. 2 Infection or infl ammation of the superior sagittal sinus prevents CSF absorption through the arachnoid villi, resulting in increased intracranial pressure. 1 Some authors have ascribed this pressure increase to thrombosis of the transverse sinus or torcular. [12] [13] [14] In 1933, Weed and Flexner postulated that otitic hydrocephalus was caused by a disruption of the venous circulation because changes in CSF pressure are directly related to intracranial venous pressure. 15 In 1969, Hoşal contended that the cause was a vasomotor refl ex phenomenon that originated in the thrombosed epithelium of the vein rather than a mechanical obstruction of the vein. 16 Presenting features. Etiologic uncertainty notwithstanding, the clinical picture is very consistent. Patients generally present with elevated intracranial pressure, headache, drowsiness, vomiting, blurred vision, and/or diplopia. Acute or chronic otitis media may also be seen. 8, 12 Papilledema and ipsilateral abducens nerve palsy are usually evident. 17 Optic atrophy can eventually develop. 8 Otitic hydrocephalus is commonly associated with lateral sinus thrombosis, but not all patients with lateral sinus thrombosis develop otitic hydrocephalus. 8 Diagnosis. The diagnosis of otitic hydrocephalus is one of exclusion, and a high degree of suspicion is necessary to correlate the suggestive symptoms. 1 Ear symptoms may be masked by more prominent symptoms such as headache, blurred vision, vomiting, or diplopia. 1 A funduscopic examination during dilation should be conducted to look for papilledema as evidence of an elevated intracranial pressure. A fi nding of increased intracranial pressure with clinical symptoms of papilledema in the absence of ventricular dilation or meningitis is enough to make the diagnosis. 1 Both of our patients had an elevated intracranial pressure, papilledema, and an atticoantral type of ear disease. Patient 1 had lateral sinus thrombosis, and patient 2 had a cerebellar abscess.
Before a lumbar puncture is performed, CT or MRI should be obtained to rule out any space-occupying lesion. 12 A lumbar puncture should be done with caution to prevent herniation of the cerebellar tonsils. A normal fi nding on CSF biochemistry in a patient with an elevated CSF pressure is clinically characteristic of otitic hydrocephalus. 8 MRI is the imaging modality of choice because it provides a superior image of the venous sinuses. 8 Its sensitivity to blood fl ow rates and its excellent softtissue resolution make MRI a good tool for diagnosing intravascular thrombi. 12, 18 MRV shows the presence and extent of dural venous thrombosis, but it is not required to make the diagnosis of otitic hydrocephalus. 1 Treatment. The aims of treatment are threefold:
• to decrease the intracranial pressure;
• to eradicate any underlying ear disease; and • to prevent the potentially devastating complication of optic nerve atrophy. 1 In the absence of a surgical indication such as a cholesteatoma or tumor, the treatment modality is medical. 1 Pharmacologic agents include acetazolamide, mannitol, diuretics, and corticosteroids to decrease intracranial pressure and cerebral edema. 1, 8 Some authors recommended decompression of the sigmoid sinus. 8 For patients with chronic otitis media (with or without a cholesteatoma) and dural venous thrombosis, a mastoidectomy should be performed to remove the infectious process (and any cholesteatoma) and to address the thrombosis. 1 Mastoidectomy with incision of the lateral sinus, removal of the clot, and local packing is considered the standard of care. 19 Before the introduction of antibiotics, it was the recommended practice to induce free bleeding from the ends of the incised sinus; now the consensus is that bleeding is not necessary. 20 Nor is it necessary to follow the clot centrally or to remove an organized thrombus. 20 It is necessary to remove all perisinus infection. 21 Since both of our patients had an atticoantral type of ear disease, both underwent a radical mastoidectomy.
The use of anticoagulants was common practice in patients with lateral sinus thrombosis prior to the advent of antibiotics, but today they are not a part of standard care. 19 Anticoagulants arrest the spread of thrombosis, but they increase the risk of venous infarction. 8 Most authors agree that they have no place in the management of lateral sinus thrombosis. 19, 22, 23 Systemic anticoagulation should be administered only if an MRV shows that sinus thrombophlebitis involves the sagittal sinus; in such a case, the risk of neurologic sequelae and death is signifi cant enough to warrant anticoagulation. 1, 24 Anticoagulants were not used in either of our patients.
Internal jugular vein ligation is reserved for those cases of lateral sinus thrombosis in which septicemia and embolization do not respond to initial surgery and antibiotic treatment. 8, 20, 23, 25 Some authors recommend optic nerve decompression. 8 Optic nerve sheath fenestration is an effective means of preserving vision, but it will not typically reverse any vision loss that has already occurred, so monitoring of vision is imperative. 3 Optic nerve sheath fenestration reduces the amount of CSF pressure placed on the optic nerve; as the pressure decreases, vision improves. 26 If aggressive medical treatment does not normalize the intracranial pressure, lumbar drainage of CSF can be performed serially or continuously via placement of a lumbar drain. 1 Spinal fl uid diversion may be necessary either to prevent vision loss or to provide symptomatic relief of increased intracranial pressure. 3 If prolonged drainage is required because of recalcitrant papilledema, a shunt may be required. 1 Our patient 2 did not respond to medical treatment, and so she received a ventriculoperitoneal shunt.
